i n l e t or o u t l e t . may be solved by r e l a x a t i o n methods [61, which gives good s o l u t i o n s , but i nvolve a rather tedious procedure, even with t h e use of a computer. It w a s r e a l i z e d One method i s by means of a simple approximate formula ._
This gives good r e s u l t s within t h e r o t o r away from t h e
Another method i s t h e use of p o t e n t i a l flow equations which ..
This can be used i n evaluating t h e derivatives on t h e r i g h t s i d e of Eq. spline. The cubic spline has t h i s property, as i s proven i n [ 9 ] . Thus t h e cubic spline i s t h e mathematical expression of the shape taken by a n idealized s p l i n e passing through t h e given points. I n [ 9 ] a simple procedure i s outlined f o r determining the s p l i n e f i t curve when t h e coordinates of the points a r e given together w i t h two a r b i t r a r y end conditions. One end condition t h a t w a s used was t h a t t h e second derivative a t an end point i s one h a l f t h e second d e r i v a t i v e a t the next point. This i s equivalent t o bending t h e s p l i n e s l i g h t l y beyond t h e l a s t point, instead of j u s t l e t t i n g it be s t r a i g h t . An a l t e r n a t e end condition i s t h e slope at a n end point. The cubic s p l i n e function provided a simple a n a l y t i c a l method of determining many of t h e parameters i n t h e equations. dm dm can now be approximated using t h e cubic spline. Now a l l q u a n t i t i e s necessary for t h e i n t e g r a t i o n of Eq. (10) are determined. awe I n t e g r a t i o n of Equation (10) Given an i n i t i a l value of means of a Runge-Kutta method.
method. Since t h e i n i t i a l value i s not known, a guess of some kind must be made. This r e s u l t s i n t h e v e l o c i t y d i s t r i b u t i o n along the quasi-orthogonal.
Equations ( 1 2 ) t o ( 1 4 ) can be used t o compute t h e integrand i n Eq. (15) , which can then be numerically i n t e g r a t e d using t h e cubic s p l i n e approximation. 
run.
The procedure described gives a solution f o r any known stream surface.
Since t h e stream surfaces a r e not knownthey must be approximated. however, i n most cases t h r e e blade-to-blade solutions would be adequate, one a t t h e hub, one a t t h e mean streamline between hub and shroud, and one a t t h e shroud.
Further d e t a i l s of t h e procedure outlined above a r e given i n [ 7 and 8 j . 
NUMERICAL EXAMPLF:
The method outlined has been applied t o t h e a n a l y s i s of a s m a l l radial The normal blade thickness was given by means of t a b u l a t e d values on a g r i d .
Blade thickness a t any given point w a s obtained by l i n e a r i n t e r p o l a t i o n . It Equation (13) of [SI gives a n approximate rb, which may be w r i t t e n as follows:
The stream surface was assumed t o vary cubically with r between r b and ri. The complete quasi-three-dimensional solution was obtained i n a s i n g l e computer run, t a k i n g 6 minutes on t h e IBM 7094 computer. Modifications can be made
With t h i s , t h e normal

CONCLUDING REMARKS
A method o f a n a l y s i s of turbomachines i s summarized t h a t i s s u i t a b l e for computer programing. The method, which has been reported i n references 7 and 8, i s based on a streamline a n a l y i s i s of a stream surface using quasi-orthogomls.
A quasi-three-dimensional s o l u t i o n can be obtained by using t h e method f i r s t for a hub-to-shroud a n a l y s i s shroud.
s p l i t t e r blades. a s i n g l e computer run.
example may be obtained from t h e author by anyone who i s i n t e r e s t e d i n using t h e method.
followed by blade-to-blade analyses a t hub, mean, and A s a n example, t h e method was applied t o a r a d i a l inflow t u r b i n e with 
